WATERLOO SANITARY MASTER PLAN 
VOLUME 1 


APPENDIX D 


OPINION OF PROBABLE COST 


Appendix D: Unit Costs - Capital 


Item Unit Unit Cost 
00mm-PVC Sewer (3-5 m deep) $471.4 
50mm-PVC Sewer (3-5 m deep) $526.1 
00mm-C100 Concrete Sewer (3-5 m deep) $575.7 
00mm-PVC Sewer (3-5 m deep) $583.4 
75mm-C100 Concrete Sewer (3-5 m deep) $624.9 
75mm-PVC Sewer (3-5 m deep) $654.3 
50mm-PVC Sewer (3-5 m deep) $791.8 
50mm-C100 Concrete Sewer (3-5 m deep) $644.2 
25mm-C100 Concrete Sewer (3-5 m deep) $705.7 
25mm-PVC Sewer (3-5 m deep) $938.5 
00mm-C100 Concrete Sewer (3-5 m deep) $788.5 
00mm-PVC Sewer (3-5m deep) $1,055.8 
75mm-C100 Concrete Sewer (3-5 m deep $1,056.3 
50mm-C100 Concrete Sewer (3-5 m dee $1,200.5 
50mm-C 140 Concrete Sewer (5-9 m dee $1,940.1 
25mm-C100 Concrete Sewer (3-5 m dee $1,361.2 
25mm-C140 Concrete Sewer (5-9 m deep $2,107.1 
00mm-C100 Concrete Sewer (3-5 m deep $1,501.8 
00mm-C140 Concrete Sewer (5-9 m deep) $2,251.5 
65mm-x-1525mm Concrete Elliptical (3-5 m deep) $1,941.2 
75mm-C100 Concrete Sewer (3-5 m deep) $1,636.8 
75mm-C140 Concrete Sewer (5-9 m deep) $2,400.2 
050mm-C100 Concrete Sewer (3-5 m deep $1,825.0 
050mm-C 140 Concrete Sewer (5-9 m deep $2,586.8 
200mm-C100 Concrete Sewer (3-5 m deep $2,110.9 
200mm-C140 Concrete Sewer (5-9 m dee $2,889.2 
350mm-C100 Concrete Sewer (3-5 m dee $2,434.6 
350mm-C140 Concrete Sewer (5-9 m dee $3,236.5 
500mm-C100 Concrete Sewer (3-5 m dee $2,928.3 
500mm-C 140 Concrete Sewer (5-9 m deep $3,859.1 
650mm-C100 Concrete Sewer (3-5 m dee $3,342.4 
650mm-C100 Concrete Sewer (5-9 m dee $4,296.7 
800mm-C100 Concrete Sewer (3-5 m dee $3,853.4 
800mm-C140 Concrete Sewer (5-9 m dee $4,831.4 
950mm-C100 Concrete Sewer (3-5 m dee $4,329.7 
950mm-C140 Concrete Sewer (5-9 m dee $5,331.2 
100mm-C 100 Concrete Sewer (3-5 m dee $4,837.6 
100mm-C 140 Concrete Sewer (5-9 m dee $5,862.5 
250mm-C100 Concrete Sewer (3-5 m dee $5,381.1 
250mm-C140 Concrete Sewer (5-9 m dee $6,424.5 
400mm-C100 Concrete Sewer (3-5 m dee $6,122.9 
400mm-C140 Concrete Sewer (5-9 m dee $7,189.8 
700mm-C100 Concrete Sewer (3-5 m dee $6,776.7 
700mm-C140 Concrete Sewer (5-9 m dee $7,867.0 
000mm-C100 Concrete Sewer (3-5 m dee $8,873.4 
000mm-C140 Concrete Sewer (5-9 m deep $10,041.1 
$100.0 
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000mm ID Short Clay Soil Tunnel 
000mm ID Short Rock Tunnel 


Appendix D: Unit Costs - 


Unit 


Remove and dispose existing and replace with new 


1200 mm dia pre-cast MH Depth to 4 m. 


Remove and dispose existing and replace with new 


1200 mm dia pre-cast MH Depth to 6 m. 


Remove and dispose existing and replace with new 


1200 mm dia pre-cast MH Depth to 9 m. 


Remove and dispose existing and replace with new 


1200 mm dia pre-cast MH Depth to 11 m. 
Bypass Pumping of Sewage (1 week) 


Notes: 

Sewers Include: 

- conventional trench box 

- granular backfill 

- traffic control 

- standard Manholes and appurtenances 
- standard dewatering 

- road restoration incl. sod, asphalt, curb 


Tunnel Factors: 


Capital 


Unit Cost 


$12,000.0 
$8,000.0 


$69,058.51 
$4,700.0 





- limited geotechnical information is available 
- number/location/complexity of the shafts is unknown 


A meter tm 


rock or soft ground quality, water issues, contamination, or 


crossing faults. 
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Appendix D: Unit Costs - Rehabilitation 


CCTV Mainline Investigation + Flushing $5.00 
Relining Options 


per line 


$2,000.00 
$3,000.00 
Frame and Cover System $3,300.00 
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City of Waterloo Sanitary Servicing Master Plan Update 
Project Cost Allowance 


Alternative 1A Alternative 1B Alternative 2A Alternative 2B Alternative 3A Alternative 3B 
Items ees Construction Cost} Construction Cost | Construction Cost | Construction Cost | Construction Cost | Construction Cost 
[Capital Cost | 















Capital Cost [LS (<=$1.5M) | LS (>$1.5M)| — [8  $840000| —  — {$ 18873205] - [$ 6,53,82882 
[Capital Cost Contingency  _ _ 1 | 20% | 206 | - |$ X 168000] .— [8$ 36374641] - [|$ 125076576 
[Capital + Contingency | || ||. JS X 14058000| «X JA Á Á- |$ 2824848 ______- |$ 7,504,59458| 
Project Delivery Allowance —  — | — ^4! —— OE AE Ms = —— 
| Engineering Services____________J_ i% | 6% р 
| PreimmarDesign — — 1 1 | | 3*9 | 356 | 820000 |$ X 54561%  — — - 1$ 187,614.86 | 
| | Design&Tendeig — — 1 | 5% | 556 | ^J» A!- J$ X 50400 «X A - |$ X 10912392; .—  - 1$  379522973| 
| Construction Services — —  — | 8% | 8% | ^ ^ - |$ X  X80640| & 1$ X 1745988 | - 1$ 600,367.57 | 
| Project Management and Admin (City) | 5% | 3% | ^ ^ »- |$ X 500 /X 1$ 6547435] «à à Aà Aà A - /$ 22513784) 
| Project Delivery Contingency — — — — — [| 10% | 105 | .—  - |$ X 100000 X  — 1$  21824785| &— — - |$ 750459446) 
Total Project Delivery Allowance — — — — — — — | — - |$ 9307400 ^ 1$ X  62200036| .— —  — - 1$  2,38,80945 | 
[Total Project Cost Estimate — — — — — — — — — | .—  - j|$ X 1315400 .— — — .- 1$ 280448482 |  — à - {$ _ 9,643,404.03 | 


Capital Cost 
Defined as the estimated construction cost of the proposed works 
Capital Cost Contingency 
Defined as an allowance as a percentage of capital cost that recognizes conceptual nature of the project definition and the 
Engineering Services 
Defined as an allowance as a percent of capital construction costs plus contingency for detailed design, construction services, 
commissioning, calibration and programming, utility relocates. 
Project Management and Admin (City) 
Defined as an allowance for internal management and administration as a percentage of capital construction costs plus 
contingency, and Engineering Services. 3% for Projects >$1.5M; 5% for Projects <=$1.5M. 
Project Delivery Contingency 
Defined as an allowance as a percentage of all other project delivery costs. 
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City of Waterloo Sanitary Servicing Master Plan Update 
Opinion of Probable Cost Details - Capital Cost 


Alternatives 1 to 3: Existing Properties on Private Services 


Pipe Diameter 
Type Description Remedial Measure Category (mm) 





Unit Unit Cost 
Quantity | ($/unit) [Capital Cost 
Alt 1A: Do Nothing 


PH O 9 
| 80] 


Alt 1A: Subtotal 


Alt 1B: Connect to Network 


po Na | Latrls Category — 0 — | — 1 10 0 10 0 [|  — 0 installation of Lateral | еа | 210 | $4,000] $84,000 
Alt 1B: Subtotal $84,000 


Alt 2A: Do Nothing 


мої A oo 8 


Alt 2A: Subtotal ||. 1 $0| 
Alt 2B: Connect to Network 

NA __|___Pipe _{Gategory2_{Gravity Main__}_375 _{876mm-C100 Concrete Sewer (3-5 m deep) | т 19950 | $625. $871,732 
| NA | | lLateras ^  |[Categoy2 [Lateral installation — | [Installation of Latera — ^ — 1 1 | ea | 2330 |  $4,000| $932,000 
| NA | Grinder Pump Installation |Category2 — 1 |GrinderPumpInstallaion — | ^ ^  |GrinderPump(eOneSystem —— . . | | ea | 10 |  $10,000| $10,000 
Alt 2B: Subtotal 


Alt 3A: Do Nothing 


p. NoD е, o ne o 


Alt 3A: Subtotal |  $0| 
Alt 3B: Connect to Network 

NA рро __{Gategory $_{GravityMain__} 375 _{800mm-C100 Concrete Sewer (3-5 m deep) | т 59150 | $976. $3,405.09 
poo NA. |  ) Lateras (|Catgory3 [Lateral instalation | ^ 450 [Installation of Latera — ^ — č | ea | 2190 | $4000| $876,000 
ee ea ро ривает раптова ава леко ool ыо 
Small Diameter Forcemain Installation 
Alt 3B: Subtotal 
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City of Waterloo Sanitary Servicing Master Plan Update 
Project Cost Allowance 









Items eee Approach | | | | | Construction Cost | Construction Cost | Construction Cost | Construction Cost 

Capital Cot — —— | LS | — — [ ^ ^ ^» $0] — $14175|  —  17898| ^ 22.452 | 
[Capital Cost Contingency 0% CROSS 35798| 4490 
[Capital + Contingency SS». 214,785] | 26943 
Project Delivery Allowance = o T у [o oo [o y 
| Engineering Services — нг 2 [o 








Capital Cost 
Defined as the estimated construction cost of the proposed works 
Capital Cost Contingency 
Defined as an allowance as a percentage of capital cost that recognizes conceptual nature of the project definition and the limited 
Engineering Services 
Defined as an allowance as a percent of capital construction costs plus contingency for detailed design, construction services, 
commissioning, calibration and programming, utility relocates. 
Project Management and Admin (City) 
Defined as an allowance for internal management and administration as a percentage of capital construction costs plus contingency, and 
Engineering Services. 3% for Projects >$1.5M; 5% for Projects <=$1.5M. 
Project Delivery Contingency 
Defined as an allowance as a percentage of all other project delivery costs. 
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City of Waterloo Sanitary Servicing Master Plan Update 
Opinion of Probable Cost Details - Capital Cost 


Pipe Diameter Unit Unit Cost 
Type Remedial Measure Category (mm) Quantity | ($/unit) |Capital Cost 
Alt 4A: Do Nothing 


бє Nets = -qe ===" += A LEM HET A a 
| sol 


Alt 4A: Subtotal 


Alternative 4: Maple Hill Trunk 





Alt 4B: Twin Sewer 


| | 9244 | Pipe  |!Easement(Thorndale Drive) Sanitary Parallel Pipe | ^ 200 ^ |[200mm-PVCSewer(3-5mdeep) —  . | m | 847 | $471| $39,929 
| 9249 | Pip Ss [Easement (Thorndale Drive) [Sanitary Parallel Pipe — | — 250 ^ |250mm-PVC Sewer (3-5 m deep) — . | m | 988 | $526| $51,979] 
| NewPipe | Pipe Ss [Easement (Thorndale Drive) [Connecting Pipe —^  — | 200 |200mm-PVCSewer(3-55mdep | m | 20 | $471| $93] 
| NewPpe | Pipe  'Easement(ThorndaleDrive) [Connecting Pipe — — | 250  [250mm-PVC Sewer (3-5 m deep) — | m | 20 | $526| $1,052 
N/A 
Alt 4B: Subtotal 
Alt 4C: Upgrade Sewer 
| 9244 | Pipe  !Easement(Thormndale Drive) Sanitary Upgrade — — | 375 «3 7Smm-C100 Concrete Sewer (3-5 m deep) | m | 847 |  $625| $52,929 
He wossebe —__Еаветепі (Thomdale Drive) — Sanitany Upgrade — — — — A e S Y 988 | —_ 878297 
N/A 
Alt 4C: Subtotal 


Alt 4D: Divert Flows 


11895 Westvale Dr and Thorndale Dr Replace Manhole Remove and dispose existing and replace withy ea. | 10 | $8,830 $8,830 
Westvale Dr and Thorndale D | — à |  |j|Connection of existing pipe to new MH | ca | 30 | $2974 $8,922 
Westvale Dr and Thorndale Dr Bypass Pumping of Sewage (1 week) $4,700 $4,700 
Ait 4D: Subtotal L— $22,452] 
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City of Waterloo Sanitary Servicing Master Plan Update 
Project Cost Allowance 










Alternative 5A Alternative 5B Alternative 5C 
Construction Cost Construction Cost Construction Cost 


Approach 






lem — — ] 

CaptalCost — — — — y LLL as) 104257 
CaptalCosConimgeny —— — — —  — — — —[ 209 [| вво | 00] 
[Capital + Contingency OOOO sos] 
Project Delivery Allowance —— — — — — — | — | р 
[Engineering Services — [вр — LLL 
[Preliminary Design —— — 3% jwcaparConmgnoy — — O ] — — — | ——— — 238] — — - 3328] 
[Design & Tendering — — ^ — s% оғ Capital + Contingency — ^ — | — —  — — - | — — ——4rér[ —  — 8255 
[Construction Services| 8% jofCeptaConigeny | — — — — - | 7,628 | no 
Project Management and Admin (Cty | 5% ['ofabove(Capial* Contingency & Eng. Sev) | —  — ^ | 4767[ — 8255] 
[ProecDelvenyConingeny ——  — — —  310w оғ above (Eng Serv. Cty PM) |  — —  - 12510 
Total Project Delivery Allowance | 29081| — 38.156] 
тока Project CostEstimate _ — — — — — — — — — —  — — —  — | a 163259] 


Capital Cost 
Defined as the estimated construction cost of the proposed works 
Capital Cost Contingency 
Defined as an allowance as a percentage of capital cost that recognizes conceptual nature of the project definition and the limited 
Engineering Services 
Defined as an allowance as a percent of capital construction costs plus contingency for detailed design, construction services, 
commissioning, calibration and programming, utility relocates. 
Project Management and Admin (City) 
Defined as an allowance for internal management and administration as a percentage of capital construction costs plus contingency, and 
Engineering Services. 3% for Projects >$1.5M; 5% for Projects <=$1.5M. 
Project Delivery Contingency 
Defined as an allowance as a percentage of all other project delivery costs. 
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City of Waterloo Sanitary Servicing Master Plan Update 
Opinion of Probable Cost Details - Capital Cost 


Alternative 5: Downstream of Frobisher SPS 


Pipe Diameter Unit Unit Cost 
Type Remedial Measure Category (mm) Quantity | ($/unit) |Capital Cost 





Alt 5A: Do Nothing 


б A NOOSE DENEN CONNU Sa ш 
| sol 


Alt 5A: Subtotal 


Alt 5B: Twin Sewer 


| | 80755 ^^» | Pip  |FrobisherDrve — ^  SanitaryParallel Pipe | ^ 200 ^ |[200mm-PVCSewer(3-5mdeep) | m | 300 | $471| $14,142] 
| |. 8077 . | Pip [Frobisher Drive — ^ ^  SanitaryParallel Pipe | ^ 200 ^ |[200mm-PVCSewer(3-5mdeep) —  .— | m | 177 | X $471| X $8344 
| | 1468 | | Pip Frobisher Drive ^ ^ ^ |SanitaryParallel Pipe | ^ 200 ^ |[200mm-PVCSewer(3-5mdeep) — | | m | 831 | $471| $39,174] 
| NewPipe | Pipe (Frobisher Drive — ^ ^ jConnectingPipe | ^ 200 | 200mm PVC Sewer E -5m 9) 
L— New Pipe |O Pie Frobisher Drive — — — [Connecting Pipe — — — | — 200 — [oom РУС Sewer Gs mdeep) [т | 20 | Mn — $943 
Alt 5B: Subtotal 
Alt 5C: Upgrade Sewer 

| 80755 | Pipe  |FrobisherDrve — ^ "Sanitary Upgrade — 1 | 250 |250mm-PVCSewer(8-5mdeep) | m | 300 | $526 $15,783 
| 8077 | Pip [Frobisher Drive [Sanitary Upgrade — 1 | 250 X |250mm-PVCSewer(3-5mdee | m | 177 | $526| $9312| 
es Le Dre — — — — Upgrade — — — — 250 or poc Sewer e S YA EN ошл 
Alt 5C: Subtotal 
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City of Waterloo Sanitary Servicing Master Plan Update 
Project Cost Allowance 












Alternative 6A Alternative 6B Alternative 6C 
Construction Cost Construction Cost Construction Cost 


Approach 










lem — — ] 

CaptalCost — — — — — e SO[  353820| 447854 
[Capital Cost Contingeney —— — —  — — — — — | 209 | олти | 89871] 
[Capital + Contingency OOO aa 537425 
Project Delivery Allowance OO A] 
[Engineering Services AR] 
[Preliminary Design 3% fer Capital + Contingeney 0606—3436 
[Design & Tendering [5% fof Capital + Contingency O A] 
[Construction Services| 8% of Capital + Contingency — | — — -l ——338938| — — 42594 
[Project Management and Admin (Cty | 5% ['ofabove(Capial* Contingency & Eng. Serv) | — - | ——  21214| — — 28871] 
[ProjecDelvenyConingeny ——  — —  —  -| 10% Jwabove(EngSem.&ClyPM) | — € | ——  42422| sma 
Total Project Delivery Ака | e 163914] 
TotalProectCostEstimate _ — — — —  — — —  — —  — | 553813]. 701339] 


Capital Cost 
Defined as the estimated construction cost of the proposed works 
Capital Cost Contingency 
Defined as an allowance as a percentage of capital cost that recognizes conceptual nature of the project definition and the limited 
Engineering Services 
Defined as an allowance as a percent of capital construction costs plus contingency for detailed design, construction services, 
commissioning, calibration and programming, utility relocates. 
Project Management and Admin (City) 
Defined as an allowance for internal management and administration as a percentage of capital construction costs plus contingency, and 
Engineering Services. 3% for Projects >$1.5M; 5% for Projects <=$1.5M. 
Project Delivery Contingency 
Defined as an allowance as a percentage of all other project delivery costs. 
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City of Waterloo Sanitary Servicing Master Plan Update 
Opinion of Probable Cost Details 


Alternative 6: Lower Forwell Trunk 


Pipe Diameter Unit Unit Cost 
Type Remedial Measure Category (mm) Quantity | ($/unit) |Capital Cost 








Alt 6A: Do Nothing 


ee Nocat == tk _= <= + OOOO GEO E E A a 
| $0) 


Alt 6A: Subtotal 


Alt 6B: Twin Sewer 


| 3900 — | Pipe [Hillside Park (Lexington Rd) [Sanitary Parallel Pipe ___ | 825 |[825mm-C100 Concrete Sewer (3-5 т deep) | т | 1074 | $1,361|  $146,207| 
|.  . 3907 | | Pipe [Hillside Park (Lexington Rd) [Sanitary Parallel Pipe — | 825 |[825mm-C100 Concrete Sewer (3-5 т deep) | т | 1077 | $1,361|  $146,615| 
| NewPipe | | Pipe [Hillside Park (Lexington Ва) [Connecting Pipe | 825 |[825mm-C100 Concrete Sewer (3-5 m deep) | m | 20 |  $1361|  $2,722| 
| NewPipe . | Pipe [Hillside Park (Lexington Rd) [Connecting Pipe — ^ ^  — — | 825 |[825mm-C100 Concrete Sewer (3-5 m deep) | m | 20 |  $1361| $2,722| 
Alt 6B: Subtotal | $353,520] 
Alt 6C: Upgrade Sewer 

| | 3906 | Pipe [Hillside Park (Lexington Rd) [Sanitary Upgrade | 1050 |f050mm-C100 Concrete Sewer (3-5 m deep) | т | 1074 | $1,825| $196, 027 
S307 __}__ipe is Park (Lexington Ra) — —Sanitany Upgrade — — — — A C100 Coneyete Sewer (a m deep) т 1077 | Sien, 8186574 
Alt 6C: Subtotal 
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Master Plan 
Opinion of Probable Cost Details 








18.1 Reduction Plan 








Planning Periods 


D ipti Unit Unit Cost Capital Cost Capital Cost 
кордын | Quantity Stunt) (Yr 1) (^ Yr 1) 2014 to 2019 | 2019 to 2024 | 2024 to 2029 


Flow Monitor Operation Includes installation, removal and maintenance costs | | $4,000| $32,000 $32,000 $160,000 $160,000 $160,000 
Flow Monitor Purchase Cost Includes data logger, sensor, cables and installation a— $4,200 $33,600) | $33,600 


600г с AN 
Flow Monitor Maintenance Maintenance visits for Purchased Monitors (15% of cost) [ls | 8| $600 $4,800 $4,800 $24,000 $24,000 $24,000 
181 Reduction Plan Subtotal $65,600 $32,000 $193,600 $160,000 $160,000 






Master Plan 
Opinion of Probable Cost Details 








Previously Identified Capital Budget Items 
ee Л Unit Unit Cost | Capital Cost | Capital Cost 
Flow Monitor Operation Includes installation, removal and maintenance costs $4,000 $4,000 $4,000 $20,00 


Flow Monitor Purchase Cost [Includes data logger, sensor, cables and installation | ea | 2 | $4,200 $8400 | $8,40 
Flow Monitor Maintenance Maintenance visits for Purchased Monitors (15% of cost $600 $1,200 $1,200 $6,00 
$12,400 $4,000 $28,40 


181 Reduction Plan Subtotal 













